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Horseshoe Bend, Colorado River, Arizona
Institutional design is a subject that receives insufficient attention in discussions about
water management. There is a lot of interest in the aims of policies but relatively little in
how they should be delivered. What is a well-designed river management system? That is a
complex question but we can be confident that it must be include structures and processes
that can effectively take account of the particular hydrological characteristics of the river
basin  to  be  managed.  In  the  case  of  a  river  basin  a  common requirement  is  for  an
institutional  framework that  can respond to  climatic  variability  without  experiencing a
political crisis. The Colorado Basin provides an excellent case study that illustrates the
benefits  of  good institutional  design.  For water management purposes the Colorado is
divided into the upper and lower basins. The upper basin has a system that can handle
climate variation without crisis. The management system in the lower basin, by contrast,
cannot. Within the same basin there are two contrasting systems.
The catchment of the Colorado River extends across seven states in the south west of the
United States and northern Mexico. It is divided into the upper and lower basins by the
Grand Canyon which it has created over millions of years. The lower basin includes southern
California, Arizona and Nevada (Las Vegas). They use their share of the water for hydro
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power, irrigation and human consumption and consumer demand is intensifying. The story
of water sharing between these states and the people in them is one of the great sagas of
the American west. The phrase ‘law of the river’ is the collective term used to describe the
body of treaties, legislation and court decisions that provide the legal context for inter-
jurisdictional  water  management  in  the  Colorado  basin.  One  of  the  earliest  and  most
important components of the law of the river is the Colorado River Compact negotiated in
1922. The stimulus was a Supreme Court decision which found that the legal principle of
prior appropriation ‘first in time first in right’ applied across state borders. This meant that
water  diverted  for  rapid  economic  and  agricultural  development  in  California  would
establish an indisputable claim to water by that state from throughout the Basin for all time
thereby effectively  reducing the potential  for  development in  the other  states.  Intense
political activity led to an all-states conference (which excluded Mexico) and resulted in an
agreement that divided the Colorado water equally between the upper and lower basins.
The compact of 1922 was later included in an act of the United States Congress passed in
1928. This restricted California ‘irrevocably and unconditionally’ to an entitlement of 4.4
million acre feet (MAF) as a pre-condition to the Federal government funding and building
the huge Hoover Dam. The other lower basin states received smaller volumetric allocations.
For many years California was able to access much more water than its original allocation
because the up-river states had not developed sufficiently to use all of their shares. Its
leaders began to assume that given their political importance this would become a long
term reality but, after a long legal battle with Arizona, the earlier decision restricting them
to  4.4MAF  was  reaffirmed  by  the  Supreme  Court  in  1963.  The  1928  Act  also  gave
responsibility  for  overall  coordination  and  implementation  of  the  water  sharing
arrangements for the lower basin to the Federal Secretary of the Interior. Other significant
elements of the law of the river include the water sharing treaty with Mexico in 1944 and
the Environmental Protection Act of 1973.
The compact of 1922 gave the upper and lower basins each 7.5 million MAF a year. The
upper basin, the source of much of the water, was committed to supply 7.5 MAF a year or
more precisely 75 MAC every ten years, to the states downstream. In addition, since 1944
the two basins have also had to  provide 1.5 MAF to Mexico taken equally  from both
allocations. This division of the waters of the Colorado Basin assumed an average stream
flow of 16.4 MAF based on data collected during what turned out to be a sequence of wet
years. More recent analysis has revealed that the average flow over the last three centuries
is about 13.5 MAF, and has been as low as 4.4 MAF and as high as 22 MAF in extreme
years. The longer record based on tree rings and other sources also shows that there can be
long sequences of low flow years. The Colorado River basin is now experiencing one of the
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worst droughts in the last 500 years and climate change looms. The predictions are for
increased variability, more extreme floods and droughts, in a long term drying trend. Given
the rigidity  of  the water  sharing formula applying in  the lower basin its  management
arrangements are now under severe pressure.
The underlying principle of  water law in the south west  of  the United States is  prior
appropriation ‘first in time first in right’. This applies between states and within them. In
principle that means that all of California water must be supplied before Arizona receives
any. (Within California it also means that irrigation farmers in Imperial Valley using should
receive all their water before cities such as Los Angeles and San Diego receive any – they
developed after Imperial Valley was established). Consequently a sequence of dry years,
such as has been experienced recently, puts the political system in the lower Colorado Basin
under great pressure. It is unthinkable that Arizona and Nevada, say, should have to close
down because of water shortages while California receives its full quota. But there is no
organised way to redistribute the shortages without violating state entitlements. Dealing
with  such  situations  involves  desperate  negotiations  and  brinkmanship  and  the  real
prospect  of  catastrophic policy failure which could cause massive social  and economic
damage and turmoil.
The contrast with the upper basin is stark. Its water sharing compacts were completed in
1948 and negotiators had to take account of evidence provided by the 1930s drought that
average flows were less than expected in 1922. That created two challenges. The upper
basin states were still required to supply an average of 7.5MAF a year to the lower basin
which meant much less for them. They also needed to work out a way to share their reduced
component between themselves. To help get around the first problem they wanted a large
storage  to  catch  surplus  flows  in  wet  years  so  they  could  use  them  to  meet  their
commitments downstream in dryer years. (That was to be Lake Powell.) Only the national
government had the funds for such a project but it refused to supply them until the upper
Colorado states agreed about how to share the water within their own region. Eventually
they agreed to apply a proportions of available flows approach. That means that Utah,
Wyoming, New Mexico and upper Colorado State each get a defined percentage of whatever
is available. As a result even in very dry years when there is not much water to divide up,
although they may experience hardship, they will not have to cope with the added turmoil of
a major political crisis unlike the lower basin states. This puts them in a much better
position  to  handle  extreme  climate  variability  and  highlights  the  importance  of  good
institutional design for effective adaptation to climate change.
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